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(54) CYLINDER CONTROL CIRCUIT OF CONSTRUCTION MACHINE 

(57)Abstract: 

PURPOSE: To enhance operability during light-loaded 
operations and to prevent voiding by improving the arm 
cylinder circuit of a hydraulic shovel. 
CONSTITUTION: A rod side waste oil line 44 is made to 
branch from a rod side oil feed line 42 through which 
pressure oil is fed to the rod side 25b of an arm cylinder 
25 via a check valve 43, and return oil is introduced into 
a tank line T from the rod side 25b. The rod side waste 
oil line 44 is provided with a flow control valve 46 
equipped with a regenerative function, and the amount of 
return flow from the rod side 25b to the tank line T is 
regulated by a first throttle 51, and all or part of the 
return oil to the tank is regenerated and fed to a head 
side feed/discharge line 41 by the back pressure of a 
second throttle 52. A pressure compensating valve 45 is 
provided in the portion of the rod side exhaust line 44 
which is nearer to the arm cylinder than the flow control 
valve 46, and the differential pressure in front of and 
behind the first throttle 51 is controlled by a spring 59. 
The spring 59 is provided with a spring adjusting mechanism 61, and the set load of the spring 
59 is adjusted by the head side load pressure of the arm cylinder 25. 
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(54) istmo&m msnm<o^v >^mmm& 



(57) [31*??] 

7— Av-U >:?25©D y Ffl825b tfi*;^ 
y HM#Hh9'f >44S^KU ay Hffi«25b frB?>? 
«MM«ttMl»M6*Ktt. n y F«25b 5 

-r >T^®g 9 s&M&sg i it d 51 ic j: o mmr % 1 1 & 

C, ^>i^NCDSDiai©-Sg*fc«^:a?^2i^D52CD 
WEETfsy HfiH&ft^-Y >41^^*&"r«. Dy H« 
J**9-f >44lCT«S«SI^46«fc 0 T-AS^U 
BE**MWM5««W\ SfU&D51©ir&©^JEE£X:7 p U 
>^59tJ:D(H»-r«. ZIWX^U >^59t5y-bX^U 
>£nMNMMl*Rfc 7-A->U>^25©'\y HffiJA 
fEECJ: t) X^U >^59©-fcy h#S£H8&-rs. 
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1 

— &mmftmz£-DT. t— a^u^caj/WJ; 

Dj F48;frS : ?>^5^>^©fiDiftS£&DK:«fc0gl 
C«))i*l«W>X^'J >^t#L«tt6n. 7- AS' 

jMtufc c t ^temt-r s *Kam© v-u >?mw® 

[!?5jtSl2] B£3M£4rtKMfl*HU 7-Affl&f£ 
9^»LTffi*«fit#©fiJ;tj7--r >t?>2 9-i >t& 

mmrr^mmmz. mmmnmnmimvt. 7-a 
s#A5^2iKt) ti>mM\zm-}*>n> -©^l^ot 
be* jmsich^x s/ ? #*5«kt*3g 3 m k> &mt e n. 

[»3fc9i3] K£tttttfft*M**i£. 
^£7-A-> 'J >y#31W^«5»T^A-l' D 3/ hEEteJ; 

nt-srtttattcttSMms©* i i^o sn, 

£ ©SIS 1 1£ 0 <fc 0 * 5-f >«©I*J6KB&*> S f RBBH 
»3»0ORW6fifcl*rtK»»!S*. S9E7-A->U>^ 



(2) **IB¥7-3 0 5 3 7 9 

2 

>y<0^y YM»MEEm\zm-3</WUy his if i-)V* 

»*tr*»*gi i E*©jis:«*©->'j >anOTPE 

i0 [0 0 0 1] 

»HKicB8t-^t>©lffeS. 
[0 0 0 2] 

[fi£*©fe«S] 0 5li, ftfUBEv-a^ OfelHlSD fcffiffl 
*ftTt»«fl»OiEBII*wU TS*ff#: CHS) 

12. T»3iff#fc»l/±«S8llI**fle@fP»'r*&©© 

fcJ&©TE©«-a«6£E^U >^&«ff»»Jftfr«fe©tr 
[0 0 0 3] m6\zmZti%><ko\z* yu>h0>^r— 
1, 22, 23fc*D«*aM»^ru -ttt, ^-AISH^ 

[0 0 0 4] 0 5£I?T, *«X>^>27{CJ:D^1& 

-^11, 12, 13*J;Ty*lftE^U>y24, 25, 26fc»JS 
*r^#@^«fP# (n>hn— ill , 121 , 

131 , 241 , 242 , 251 , 252 , 261 %1&X, ZftZCO 

[0 0 0 5] MET-A^U >^25£D^\y K«25a ^<fc 

^ ^#252 es^fmtt^^Rftifr^ne. 

[0 0 0 6] 7— AxU>^25COD-/H«25b 

ft, 7-Affl-^SfP*251 &tt*-T«. *©RDtttt 
7-A«-»aM^251 ftOM0«!l^032^M*T^o 
[0 0 0 7] 03214, 7-Affi-5felSf^#251 ^ 

PW«*-^ICifcbT**ft:D»Da*nT*D, 7-A 
^-*SfP*251 ©ny H«25b 
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(3) 

3 

[0 0 0 8] ±fl3<3!>J:5fc, 7— AJ8—#C»fls#251 
0>J!fl«jR0 32fcJ;D, 7^XhD-^^«fcWWX 

6 (A) COcfc "5 3 ^;K£ yu>b l ) >5~—zSl4&7 
16*J:tf/t4ry K74>S<bttB (flUttftB) a* !/— A 

t? >22iHi o oa^j tea: s nrt^-;< > h n& 

T-Affl— #Sffc#251 fccfcttSny F«25b 

[0 0 0 9] mz. Z<D<k5frm6 (A) #$^ 3 >T 
<7>T— A ^ U >^250>#3ix b°— > h a— ;P 

[0 0 10] 3=fc* ^6 (B) 00<£5&#>>>'3>T 
<, 7— AJH— &»fE#251 fcfctt* D y F«25b 

«tt«y*f >fcfcD, A 5/ U >^25CD#^X t£- F 
#ttTU B6 (A) tfi?>>a>-Z<Z>&*mV&1th± 

[0 0 11] — attEOtt^T-Affl— *«f|s#251 50 
032©fcft, MSffijTfT— A^'J >?25<D'\y F«5a 
Bp) 14, 21<7>jRD32^y— A>-U>^25CDny H«25b 

[0 0 12] 

vain? pw&tnmzm*&z>o y-Aowmm 

[0 0 13] ^-A±tftO/19>X^< 
— FflQIrMf. ^-A^U>^©raH&tDt<Vifc 



#M¥7-3 0 5 3 7 9 

fc:ft± 6 ft V> t tr> 5 WH#* o fCo 
[0 0 14] *fc, r-^/'J^ODy FffKDtfcK 

V>T%, T-Av'U >jro*>y F«<&ili#*^£ftflcfcft 
[0 0 15] C©J;9fc*ldft&**ft&*> 

[0 0 16] 

■tt, jftffi*>^j:r;^>^i, ^a^;p<z>r-A&fP 

»T*r-AS»J >^fc©IBfcKW6n«:r-A«ilff 
flCA^T, 7-A^'J HWWDy Pfl 

»*«lfrr*DyI«««»9-f>J:0»tt*n» 7-A 
y F«SMft^-f E©Dy FUHNft^'f >fcR»6 

>*9-f >^CDK01*O"-»*3fc>4ftaift^y PJOft* 

«*»^-f > \zTn±mmfm&mmft& o r-A^u 
<z>^je£ x ^ y >y j: o «trr * mmtmm cdee^« 

COffi**H»pOX^ , y>iflC»bl!«t6tU 
7-A5^y >?<D'\y K«ft«rBEfcJ:?)ll[**fct4B» 

2b -So 

[0017] m*m2Ktattnsmtt. Sf^siffiHR© 
com* s *P5jE*sK*^iffls n, c oi>w&i3m&\z 

xy***«tt«S3ttO©«W-6tlfcrt«aW*t» 1982 

[ooi8] **9i3tiB*®9ii8tt, m^miwmo 
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5 

->u ^ywmm^ftwrr z/w n y he(cj: D»»i/T 

DJcU^^^^-l' >flJ©l*l?fKI?8fr £ *ffiEE#)If&#§l 

[0 0 19] M:^4lcBlfc«>K9]& §Wfc?USe«© 
[0 0 2 0] sitsfc® 5 CEltOAHtt. 2 Bfto 

y i^awas©^? HflBta^-f >fcssw- en 

[00 2 1] 

jfrfcJ: D . m&~> a ^;Mg©7-A5"J >^p? PM 
ggtffc^e. S'U >^ny PfljOffi^JEE^jbUTfeT 

-Ai'U >^n? P»^S*>^©KD **©-»£ 

fctt^ggs. m&mm<m*Mwmzj: o^y pw<m 
£&xhvt. «wB#-ff*^>if*B±r*. set, 7 

-A->U >^©a? P«iiWJEE*s-5£«K±©iafEEaa»l 

i tto «r^ffi£*tU < u 

U M9 9<>-©JiiS£*J>ft<-rs. 

[0022] m7km2\z&m<o&w\t. m&Mmma& 
yo>uy pfiiA^^>^^©MD7'f >\z§mm.m®m 

£<fct)*¥^bft^£fT&'5. 8£2&f)«, 7- 
A -> >J >#V> D 5; F«# £ * 7-f >^©M D }fi fcflp 
JE£#*, 7-A->U >?<D<\y VtUkmSHfi^-i 

>^fcffiv^mccT-rs 7-A->y >^on y p 



(4) #M¥-7-3 0 5 3 7 9 

6 

XHSiXt-^y P«SIS7-f >SgT-Ny P«8KW3i««& 
it)n^ F*J#S«Ny F«^©f¥£SteK£«9»-rs. 

[0023] it&gf 3 \zmmom®\$* mim. 2 fc* w- 

0ttfc-«®«ttE* (WE) H£ttflB# 

[0024] m$tm4\zmmz>mi\z. 7-&->v>? 

©ny H«RDifi©ftWffi«fll*n*»**3>hn- 
[0 0 2 5] IS^3K5 tg«©^«, 5"U >y^-> P 

«©eE»a*«r<f**a, as/p»>e>©MD?i*t, h 

©S^x y ^#*«T3/U >^A >ty H«-sB±«*&3 

^3 [0 026] 

[^J609] KT* *^^I3173rS04©S-®t^n j e 

[0 0 2 7] 7-Affl-&Sia»fP#252 tt, 7-A 

5^u >#<nvmam^ n-i a v vm^-i >252atcw 

41^m*fi&-&«ftft»-r-5«» (7-Av-U >^^y P 
5(7 -n) v H©Kf©MI3?*«i8*lh#31©fc&, fif^#252 ^ 
«RS-f » SIHMtcE 1 ©^-TS^iEEMffllffl©JE*« 
R*45*.fcyWitgfig#S5S$!lP#46^©7 i -1 , ^*'f XT? 

mssn-s©-?, «i^©giHjK#i«r-r«<, 

[0 0 2 8] ftT, H 1 K*9WiK«*li 1 *^W©« 
itS^-T. 7-AfflMlff#251 ©-*©m*#-Pi7 
-A->'J >^25©a.5, Ffi!25a Pffl«&Sp7-f > 

41fc±0gaH!*n, 7-AfflSlf^»251 ©•((&*© 

m**- h t7-A->U >^25©n y PH25b t*SD y 
HIMft»?'f >42fc±D««4nTV»*. CCD? P« 
40 «&*7^>42tCtt. n-y P-H25b ^©S&fftsSn^ff^-T 
•53ftlh#43^ltenTVi-5. 

[0 0 2 9] C©jS±^43«fcD7-A^U>^25©Dy 
Pffl(25b >©^ef*> & O y PMftft&^'f >44 

*S^IKSn, r©Dy P«Sm5-1'>'44t^>^7-l*> 
Tt©^IC. S£E(W»ffl©E*»«#45*J:Otfl^tllB 
f=fife*«l»*46!9»JII*R^6nTV»S. 

[0030] ff^««M«*fHW^46««r«rr«^» 

tt, ~'HJfc^tetlfcU^->X7 p U>^47t, 
RfJSnWnji Pffi7-<>48t^6&5. Z\o>A-i 
50 Uy PE7'f>48a, 7-Afl3^#251 ©7-A^U 
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U >^iR*S«A^ nyhS5-f >251bj^*j&>ftTV>£. 
[0 0 3 1] S^«|g#**M»#46<C>ft«MBjS^ flE 
*««#45<Dffl:ft^-f >£*>^ >T^^lIt§ 

WLtt*>n. C©»13KD51t^2»t)52^COH^a, P 
&»C!>*IHflE*a»535&«5ltflSn, JKO+Bffi*a»53 

[0 0 3 2] MlttDSl. »2KD52*J:tf»3ttD55 
It, B 1 t*Sftfc/-^iTttft>5r*SBT*S 

[0 0 3 3] tS3tt055OR^&n^Aff9R»U W£ 
««#«*«W*46<0#»fccfc DM H«#*^-f >41 

ttSE 9 -f >41©ffi lKD51£»2ttD52£G>*B 
£E*a»53<OBE*J:DffiE©l»fc, H<D+BflE:fc»R53 

b *60KDtto-«^yF«25a ^B£*&?S2n 

[0 0 3 4] ffi*«««*#SS»»JW««£KWr 
St, 8S««»#46CD»ftle:<fcD, &lttD5i<z>±«M 
COffi^jPa ;*©»B|fttti^-f >58a &ftTffi#*M! 
^45CD^i&#*<^-fl!licajlU, *fc, fglj&D51C9T 
^fiUcDff^Pb «MBit>nEAXR53, CO*IBffi» 

ffi^-f >58b £jf£T, JBE**W»#450^r»*#©««fc 

[0 0 3 5] ^LT> ttEEA4Ht#45». T»E^E#t 
m^-f >58a , 58b &«T*ffl«nfc» littD51©tt«: 
©**»EE (Pa -Pb ) (=Kx /A) ift* 

[0 0 3 6] 2:^>S^««#45©X^U>^59JC»U 
SlttD5lCDtmo«ttttEE (Pa -Pb ) 

&»ox:/y >#mmmsi&mt*>nx^2>. 
[0037] z<dx7v >#mmm6m* mm^y h 

•BM^ >563&>S#l&<*ttfc'\y FffifttB9*f >62£ 

63^fcX^U >£f|H!»tiX h>64&JB»effifc«tt»& 
U r<Db!Xh>64&ltEXP r y>y59fcSS , rSo 



(5) #§8^7-3 0 5 3 7 9 
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[0 0 3 8] fbt> «rEb!Xh>64fcctD. WE^v 
H«B9'f >56fe«fctfA k! y H£E4fta^-f >62X>65^U 
>^63rtfc*^nfc7— A^U>^25CD^y H«25a CO 
ft«fffi&SW-T. X^U>y59©-by MMtKx £3> 

[0 0 3 9] UEXr/U >^W«E^U >^63fcft, HX 

&*5fflfg 1 X bv/mt, KMBlCTttX h>64&«± 

[0 0 4 0] ^LT, ttE*l*8D51©tt«S8B£ttfe© 

tt, X^U>y59CO-fey b#fi£3>hP~;l-*r*tfX 

S, <%yF«25a ©AWJBE3WKETr*«i, UXh>64 
\Z. X^U>^597fif$nTmiXF!yA66fcS«U 

x^u >^59^kuts 2 x h yrtmzmmu mm* 

[0 0 4 1] jfcfc, B 1 lC**ft«:JB lSOM»OfP«« 
[0 0 4 2] (1) MBE^-f>251a, 48\ZY-& 

&f£#251 *J:tm*«ffi««*«f»#46^±a«t«fc 

«Hfcbs<zn\ T*-AS/y># f 25tt#3M»fp$n«. 

[0 0 4 3] 21©7-A^U>^250#»*ff*, 
H«»#^-f >41©E**+Bfl£*a»53<Z>BE*J:D* 
V>»&ttu nyp«25b OfHHfiHU PyF«5b 

^««#45^S*UT, B^«|gft«SE«HW^H6omi 

[0 0 4 4] (2) K±S^*> MJ£#>72S<kr>vtftm 
W^bM^t, r-A5/y>^25©ny H«25b 

&*>9>i;^omy) fbo-mm 2 it 0 52©ffiftftsja t 

J;0»EE^}t^::i:t)fe^T. « 1 i^051i:®2^D52 

4» Dy H«25b j&^^^^COMOIiCO- SSx)^ *B 
BEAaiiSSiOH^xy^^B^ ^3^D5543j;tf^ 

s^^^n. tf^rj >?<Dm&&i)s±znz>£mz 

ft£b&V>rafcCEETft«*&. X^U>^H«Si« 
61C0 fcf X h >64tt» Uh^ /16660#>?-> a >\Z$>K)^ 
l«D51CDtt*©JBfiB£ (Pa -Pb) t>tbtt»**<« 

« [0 0 4 5] (3) iB9J*(omftffirJR»Ttt, T-A->U 
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tfeffi^-f >62lCcfcDt!Xh>64t#^n, bTXF>64te" 
SlXh *^66j&> S* 2 X h y/W^aUtxyj > 

mKD51(Z>gm£E (Pa -Pb ) ffiftKEfcfc*. 

— A->U>^25©ay F4B!l25b ^OT'v* 

D^>©t-Fnx#fi«an* ^KWft^u^tt 

[0 0 4 6] H2f**»g8fc«S«2*»W^ 

u m±mMttffimmw#mz\z. hi ©si skat? 

■Ht6nTVi«:»2ttOfi23Wti:^»DlC. -S©1§E£ 
%£2i££fc&©#JKFx^# (-f©UU-7*) 

[0 0 4 7] -Tftto*, ff^«|g#SS*«0«#46^ y 
9>9?<i >TtaB«ft«»l:*MI»8oll 

mz^iommvx. <\y F«^^>4ifc»ttsn& 

[0 0 4 8] SSIC, *dE*>i^-f >Tfc % T-A^ 
U>^25©ny F«25b ^5©M0ilcfE^^^f 

«teJ:DR0»©*BE*«B^*. ft** 4ft©«HfiH:BI 
1 (Dm 1 *««tH«T»*^6WI--«F**#UT-t© 

[00493 zL(Dm2m&m<Dftm&$t9i-rz>£, kw 

EE) £5E3E£iir3o ZinfccfcD. *IHJBE*«tt53©E;fr 
»E^xy£#71©Binffi«kDK<. *^yH« 
>41<Z>E*J;DK«-n«» nyF«25bfrS© 
BSD**©— +IBE*3B»5S*6W*^x?r*#5 
4, JB3ttD55*«fcff^y F«iK19-f >56SSKT^y 

F«25a ^sa-«i&*n*. 

[0 0 5 0] »f>WJBE*jiR53©jEAd5frm^xy 
£#71©P>DffiJ:?>ffi<. »^yFil»W>41fl) 
ffi*«kDJSSWntf, Dy F«25b *6©RD»©±T 
# % ±m<D£5\Z'\y F«25a ^BSfl»SfU »W 

[0 0 5 1] jfcfc, i3 W^t^i3$»I^^ 
U SBl*l8«*J:^2|IM«©A fc ^HjBE|ftffl7-f> 



(6) #§1^7-3 0 5 3 7 9 

10 

62fc»*.t\ »l»D51©««SEE*««|-rSBE*itfll 
#45©X:/U >y«»^U >^63fcX:/U >^H^^^ 

)Vm&mX^<1 >B2\Z& DX^U >y«S-> f J >^63© 
WA#— h65^<±5fcUfcirTr**« ft*> *&©» 

T*©K9i§#i8'rs. 

10 [0 0 5 2] C©»3SHS«©^«3>ND — ^81tt, 
^-AS^J >^25©ny F«25b *>&©K0ffl©A«rffi- 
»«SnS**S, 7-A^U^250Ay F«25a © 
JEES, *fctt»B£*>P r 28SIK»-r«X>^>27 (0 
5) ©BM6R»fc*CT7l^*5/^K:=l>hn— /Wf 

[0 0 5 3] H4H*9miCtt«jg4attM& 

» u m i ^M^97!rs^ 3 s»Kt«Tan£«iMntt«f 

W#46fc|^*SnT^&llfe?xy^*54&, 21 ©*ffi 

^ FffiMMsK >56*T^oT^^ FJBEtfeHi^-f >62©# 
S^^D«*»»#46«lcK^So C©»*, *46ttn 

[0 0 5 4] 

H^cy-AS/U >#*>Uy F«*& jr>j"s©K 

7-A^U >&<ouy F#3Wflsfc:J;S*¥*£ 

ft»E#-*tRTv *HC*f5 s -f >^fcffiV>»ffi£fc 
* ¥9^tB#SUM«#©Affin»tc J: 0 y-A* 
U >^© D y vmfr&9>!7*«DK 0 »©—«*£: tt£ 

-je«a±©*ffijBBi««n?tt» *©««*xyu>^ 

[0 0 5 5] Bt*3B2lcE«©5gWfc«tn«, 

>- U D?rP»6* >^^©M 0 ?fi»S^^#E 
F«flM»E©»fcfca»*Sna:VJ5RjEL 

5iC? >f >iflCiEV>«*fcffiTfafc, *2JR0fcT^>^ 
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(7) #1^7-3 0 5 3 7 9 

11 12 



[0 0 5 6] W*3B3fcBB*©agWfcJ:ntf. ^>^^ 


16 






25 






25a 




[0057] ■t*3H4^Ba«©»9!fc±mi, 


25b 




ha— ^iCcfcD T-A v- U >^0^\ y H«<Wffffi»£#t 


251 






28 






41 






42 




[0 0 5 8] »*5l5fclB«cD*WteJ:na, HSfe^x 
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